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Summary
Objectives:  To  study  the  associations  between  registered  nurses’  (RNs)  perception  of  the  patient
safety culture  (safety  culture)  and  burnout  and  sense  of  coherence,  and  to  compare  the  burnout
and sense  of  coherence  in  restructured  and  not  restructured  intensive  care  units  (ICUs).
Design: Cross-sectional  study.
Participants/setting:  RNs  employed  at  seven  ICUs  in  six  hospitals  at  a  Norwegian  Hospital  Trust.Restructuring;
Sense  of  coherence One to  four  years  before  the  study,  three  hospitals  merged  their  general  and  medical  ICUs  into
one general  mixed  ICU.
Method:  The  safety  culture,  burnout  and  sense  of  coherence  were  measured  with  the  ques-
tionnaires  Hospital  Survey  on  Patient  Safety  Culture, Bergen  Burnout  Indicator  and  Sense  of
Coherence. Participant  characteristics  and  working  in  restructured  and  not  restructured  ICUs
were registered.
Abbreviations: HSOPSC, Hospital Survey on Patient Safety Culture; ICU, intensive care unit; NICU, neonatal intensive care unit; RN,
egistered nurse.
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Results:  In  total,  143/289(49.5%)  RNs  participated.  A  positive  safety  culture  was  statistically
signiﬁcantly  associated  with  a  low  score  for  burnout  and  a  strong  sense  of  coherence.  No  statis-
tically signiﬁcant  differences  were  found  in  burnout  and  sense  of  coherence  between  RNs  in  the
restructured  and  not  restructured  ICUs.
Conclusions:  In  this  study,  a  positive  safety  culture  was  associated  with  absence  of  burnout  and
high ability  to  cope  with  stressful  situations.  Burnout  and  sense  of  coherence  were  independent
of the  restructuring  process.
©  2016  The  Authors.  Published  by  Elsevier  Ltd.  This  is  an  open  access  article  under  the  CC
BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).Implications  for  Clinical  Practice
Initiatives  to  develop  and  maintain  a  positive  safety  culture:
•  Prevent  burnout  by  reduction  of  stress.
•  Support  the  personnel’s  sense  of  coherence  with  positive  feedback  and  assistance  in  demanding  situations.
•  Avoid  unnecessary  restructuring.
Introduction
Efforts  to  improve  patient  safety  have  increased  the  focus
on  the  patient  safety  culture  (safety  culture)  (Kohn  et  al.,
2000).  In  this  paper,  the  understanding  of  the  term  safety
culture  is  based  on  the  deﬁnition  of  the  culture  of  safety
used  by  the  European  Society  for  Quality  in  Health  Care  as:
‘‘an  integrated  pattern  of  individual  and  organisational
behaviour,  based  upon  shared  beliefs  and  values  that
continuously  seek  to  minimise  patient  harm,  which  may
result  from  the  processes  of  care  delivery’’  (EUNetPaS,
2010,  p.  4).
The  World  Health  Organisation,  has  in  a  review  listed
safety  culture  as  one  of  ten  topics  of  human  factors  relevant
to  patient  safety  (WHO,  2009).
Intensive  care  units  (ICUs)  are  units  with  critically  ill
patients,  which,  because  of  their  situation  and  the  complex-
ity  in  care,  may  be  vulnerable  to  patient  safety  incidents
(Garrouste  Orgeas  et  al.,  2008;  Rothschild  et  al.,  2005;
Seynaeve  et  al.,  2011).  The  working  environment  in  ICUs  can
be  characterised  as  stressful,  with  a  risk  of  burnout  among
health  care  professionals.  A  systematic  review  reported  a
variation  of  burnout  among  health  care  professionals  in
ICUs  from  0%  to  70.1%  (van  Mol  et  al.,  2015).  Burnout
is  described  as  a  response  to  interpersonal  stressors  at
work,  characterised  by  exhaustion, cynicism  and  inefﬁcacy
(Maslach  et  al.,  2001,  p.  402—403).  Previous  research  in  hos-
pitals  have  found  an  association  between  burnout  and  a  low
sense  of  coherence  (Nordang  et  al.,  2010;  Tselebis  et  al.,
2001).  A  strong  sense  of  coherence  describes  a  person’s  feel-
ing  of  coping  with  stressful  situations  in  life  (Antonovsky,
1993).  The  association  between  safety  culture  and  burnout
has  been  questioned  (Garrouste-Orgeas  et  al.,  2015;  Proﬁt
In  a  previous  study  among  registered  nurses  (RNs)  in  ICUs,
we  found  that  restructuring  had  an  unfavourable  effect  on
the  safety  culture  (Viﬂadt  et  al.,  2016).  Restructuring  has
been  linked  to  burnout  among  nurses  in  the  restructuring
of  hospitals  and  cancer  units  (Greenglass  and  Burke,  2001;
Nordang  et  al.,  2010).  In  an  effort  to  seek  a  broader  under-
standing  of  the  safety  culture,  it  was  of  interest  to  study  the
associations  between  the  safety  culture  and  individual  and
organisational  factors.
In this  study,  the  primary  objective  was  to  investigate
associations  between  the  RNs  perception  of  the  safety  cul-
ture  in  ICUs,  and  burnout  and  sense  of  coherence.  The
secondary  objective  was  to  compare  the  scores  for  burnout
and  sense  of  coherence  among  the  RNs  in  restructured  and
not  restructured  ICUs.
Methods
Study  design  and  setting
The  design  was  a  cross-sectional  study  carried  out  from
December  2012  to  February  2013.  RNs  in  seven  ICUs  in  six
hospitals  for  patients  with  somatic  disorders  in  a Norwegian
Hospital  Trust  were  invited  to  participate.  In  2013,  the  hospi-
tal  trust  had  a  catchment  area  of  about  400,000  inhabitants.
One  to  four  years  before  the  study,  three  of  the  hospitals
merged  their  general  and  medical  ICUs  into  general  mixed
ICUs  (restructured).  The  other  three  hospitals  maintained
their  structure  unaltered  (not  restructured).  The  number  of
beds  in  the  hospitals  that  had  restructured  and  not  restruc-
tured  the  ICUs  ranged  from  126  to  176,  and  from  47  to  144
respectively.et  al.,  2014),  but  as  far  as  we  know,  no  knowledge  is  provided
between  the  safety  culture  measured  with  the  Hospital
Survey  on  Patient  Safety  Culture  (HSOPSC),  and  sense  of
coherence.
P
I
marticipants
ncluded  in  this  study  were  RNs  working  in  the  ICUs  for  a
inimum  of  three  months  and  with  patient  contact  in  their
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are  scored  on  a  seven-point  scale,  with  a  total  score  from  13
to  91,  where  a  high  score  indicates  a  strong  sense  of  coher-8  
aily  work.  Excluded  were  those  absent  on  leave  during  the
our  weeks  of  data  collection.  The  participant  characteris-
ics  were  recorded  as  follows:  Gender;  Age:  ≤30,  31—40,
1—50,  51—60,  ≥61  years;  Length  of  service  in  the  unit:  <1,
—5,  6—10,  11—15,  16—20,  ≥21  years;  Length  of  service  in
ospitals:  <1,  1—5,  6—10,  11—15,  16—20,  ≥21  years;  Length
f  service  in  speciality:  <1,  1—5,  6—10,  11—15,  16—20,  ≥21
ears;  Years  as  registered  nurse:  <1,  1—5,  6—10,  11—15,
6—20,  ≥21  years;  Years  as  special  trained  nurse:  <1,  1—5,
—10,  11—15,  16—20,  ≥21  years;  Working  hours  per  week:
20,  20—37,  >37  hours;  Working  in  a  restructured  ICU:  No,
es.
ata  collection
he  questionnaires  were  distributed  to  the  units,  and
o  ensure  conﬁdentiality,  they  were  returned  in  sealable
nvelopes.
ariables
he  safety  culture
he  safety  culture  was  assessed  by  using  the  Norwegian  ver-
ion  of  the  questionnaire  HSOPSC,  which  has  been  found
alid  and  reliable  for  use  in  Norwegian  hospital  settings
Olsen,  2008).  The  original  form  of  the  HSOPSC  was  devel-
ped  by  the  Agency  for  Healthcare  Research  and  Quality
Sorra  and  Nieva,  2004).  The  questionnaire  measures  dimen-
ions  of  the  safety  culture,  seven  at  the  unit  level  and  three
t  the  hospital  level.  Table  1  gives  an  overview  of  the  dimen-
ions  of  the  safety  culture.
In  addition,  four  outcomes  are  measured  with  two  single
tems  and  two  multiple  items  outcomes  (Sorra  and  Nieva,
004).  In  this  study,  only  the  two  multiple  items  outcomes
ere  included.  The  questionnaire  consists  of  42  statements,
cored  on  a  ﬁve-point  scale  from  1  =  strongly  disagree  to
 =  strongly  agree,  or  1  =  never  to  5  =  always  (Sorra  and  Nieva,
004).  A  positive  result  was  deﬁned  as  ≥4.  The  mean  scores
e
o
c
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Table  1  The  HSOPSC  dimensions  of  the  safety  culture  with  descr
Dimension  
Outcome  
Overall perception  of  safety  
Frequency of  event  reporting  
Unit level  
Manager expectations  and  actions  promoting  safety  
Organisational  learning  and  continuous  improvement  
Teamwork within  hospital  units  
Communication  openness  
Feedback and  communication  about  error  
Nonpunitive  response  to  error  
Stafﬁng 
Hospital level  
Hospital management  support  for  patient  safety  
Teamwork across  hospital  units  
Hospital handoffs  and  transitions  A.  Viﬂadt  et  al.
or  each  participant  and  each  dimension  of  the  safety  cul-
ure  were  calculated.  In  addition,  the  overall  mean  scores
ere  calculated  for  the  unit  level,  the  hospital  level  and
he  multiple  items  outcomes.  The  mean  value  was  calcu-
ated  from  the  responded  items  within  a  dimension,  when
ess  than  50%  of  the  items  were  missing.
urnout
urnout  was  measured  with  the  Norwegian  questionnaire
ergen  Burnout  Indicator,  developed  by  Matthiesen  and
yregrov  (Matthiesen,  2000).  The  questionnaire  has  been
valuated  and  found  reliable,  and  has  shown  satisfactory
orrelation  with  other  questionnaires  measuring  burnout
Matthiesen,  2000;  Matthiesen  and  Dyregrov,  1992).  Bergen
urnout  Indicator  consists  of  25  items  with  scores  1,  2,
,  5,  6  and  7  (1  =  completely  disagree  to  7  =  completely
gree),  that  are  summed  up  to  score  from  25  to  175.  The
cores  are  divided  into  seven  groups:  completely  satisﬁed
25—29),  very  satisﬁed  (30—49),  fairly  satisﬁed  (50—74),
bservant  (75—99),  mild  burnout  (100—124),  moderate
urnout  (125—149),  severe  burnout  (150—175)  (Matthiesen,
000).
ense  of  coherence
he  ‘‘Sense  of  Coherence  Questionnaire’’  developed  by
ntonovsky  (1987a,  1993)  was  used  to  measure  how  peo-
le  cope  with  stressful  situations  in  life.  In  this  study,  the
3-items  version  of  the  questionnaire  was  used.  The  ques-
ionnaire  appeared  to  be  reliable  and  valid,  and  in  an
verview  of  127  studies,  the  Cronbach’s  alpha  ranged  from
.70  to  0.92  (Eriksson  and  Lindstrom,  2005).  The  13-itemsnce.  Antonovsky  did  not  state  the  level  of  normal  sense
f  coherence  (Eriksson  and  Lindstrom,  2005).  The  sense  of
oherence  measures  (1)  comprehensibility,  (2)  manageabil-
ty  and  (3)  meaningfulness,  and  is  deﬁned  as:
iptive  statistics.
Items  n  Mean  SD
7  141  3.34  0.57
4  143  3.76  0.64
3  141  2.93  0.74
24  143  3.80  0.47
4  142  3.94  0.60
3  143  3.46  0.65
4  143  4.01  0.56
3  142  3.80  0.59
3  142  3.56  0.84
3  142  4.01  0.64
4  143  3.82  0.54
11  143  3.44  0.45
3  142  3.23  0.69
4  143  3.43  0.51
4  143  3.65  0.47
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‘‘a  global  orientation  that  expresses  the  extent  to
which  one  has  pervasive,  enduring  though  dynamic  feel-
ing  of  conﬁdence  that  (1)  the  stimuli  deriving  from
one’s  internal  and  external  environments  in  the  course
of  living  are  structured,  predictable,  and  explicable;
(2)  the  resources  are  available  to  one  to  meet  the
demands  posed  by  these  stimuli;  and  (3)  these  demands
are  challenges,  worthy  of  investment  and  engagement’’
(Antonovsky,  1987b,  p.19).
Ethics  and  formal  requirements
The  head  of  each  ICU  approved  the  survey  before  the  start.
The  participants  received  written  information  about  the
study,  and  oral  presentations  were  given  in  all  of  the  par-
ticipating  ICUs.  Participation  in  the  study  was  voluntary,
and  participants  gave  written  informed  consent  to  partic-
ipate.  Before  data  processing,  the  data  were  de-identiﬁed.
The  participants  were  informed  about  their  right  to  with-
draw  from  the  study  at  any  time  without  providing  a  reason.
The  survey  was  approved  by  the  Privacy  Ombudsman  for
Research,  representing  the  Norwegian  Data  Inspectorate,
approval  code:  2012/16635.
Data  analysis
Descriptive  statistics  have  been  reported  as  frequencies,
percentages,  median  (range)  and  means  (SD).  For  compar-
isons  between  groups,  the  independent  sample  t-test  (for
normally  distributed  data)  and  exact-Mann—Whitney  test
(for  data  not  normally  distributed)  were  used.  The  asso-
ciation  between  the  variables  was  analysed  with  Pearson’s
correlation  coefﬁcient  r  (for  normally  distributed  data)  and
Spearman’s  rank  correlation  rho  (for  data  not  normally  dis-
tributed).  Normality  of  the  variables  was  judged  by  visual
inspections  of  Q—Q  plots.
Multiple  linear  regression  analyses  were  used  to  esti-
mate  the  associations  between  the  safety  culture  (the  three
dependent  variables  outcome,  unit  level  and  hospital  level)
and  the  predictors’  burnout,  sense  of  coherence,  age,  gen-
der,  length  of  service  in  the  unit,  working  hours  per  week
and  working  in  a  restructured  ICU.
For  the  multiple  linear  regressions  analysis,  multiple
imputations  of  missing  data  were  carried  out,  creating  20
imputed  data  sets.  All  the  variables  used  in  the  subsequent
analyses  were  included  in  the  imputation  model,  except  the
dependent  variables.  Results  are  presented  as  mean  (SD),  r
or  rho,  and  the  regression  coefﬁcient  (slope)  B.  Two-sided
p  <  0.05  was  considered  as  statistically  signiﬁcant,  and  95%
conﬁdence  interval  (CI)  are  reported  where  relevant.  Data
analyses  were  carried  out  by  using  IBM  SPSS,  version  21.0
(IBM  Corp.  Released  2012,  IBM  SPSS  Statistics  for  Windows,
Armonk,  NY).
ResultsParticipant  characteristics
The  number  of  invited  participants  per  ICU  ranged  from
50  to  65  in  the  restructured  ICUs,  and  from  17  to  43  in
D
I
a29
he  not  restructured  ICUs.  The  response  rate  was  143/289
49.5%),  and  66  (46.2%)  of  the  participants  were  working  at
he  not  restructured  ICUs.  The  majority  of  the  participants
ere  women  126/139  (90.6%),  and  the  mean  age  group  was
1—50  years.  The  variable  length  of  service  in  the  unit  was
ncluded,  but  length  of  service  in  the  hospitals,  length  of
ervice  in  speciality,  years  as  registered  nurse  and  years  as
pecial  trained  nurse  were  excluded  due  to  strong  correla-
ions  with  the  variable  length  of  service  in  the  unit  (from  r
.650  to  0.788,  p  <  0.001).  Fig.  1  shows  a  ﬂowchart  of  the
articipants  in  the  study,  and  the  allocation  between  units.
he  left  column  of  Table  2  gives  the  participants’  character-
stics.
afety  culture  and  burnout,  sense  of  coherence
nd restructuring
he  mean  scores  for  the  three  categories  of  the  safety  cul-
ure  were,  in  descending  order  unit  level  3.80  (SD  0.47),
ospital  level  3.44  (SD  0.45)  and  outcome  measure  3.34  (SD
.57).  The  mean  differences  between  the  unit  level  and  hos-
ital  level  was  0.36,  95%  CI  0.29  to  0.43,  p  <  0.001  (paired
ample  t-test).  Table  1  gives  the  mean  score  with  SD  for  each
imension  of  the  safety  culture.  The  mean  score  for  burnout
as  55.5  (SD  21.9),  corresponding  to  ‘‘fairly  satisﬁed’’.  The
istribution  of  the  total  score  for  burnout  was  as  follows:
ompletely  satisﬁed  5  (3.8%),  very  satisﬁed  58  (44.6%),  fairly
atisﬁed  44  (33.8%),  observant  15  (11.5%),  mild  burnout  7
5.4%),  moderate  burnout  1  (0.8%),  severe  burnout  0  (0%).
he  mean  score  for  the  sense  of  coherence  was  72.2  (SD
.96).  Table  2  gives  the  scores  for  the  safety  culture  and
urnout  and  sense  of  coherence,  and  their  relation  to  the
articipants’  characteristics  and  working  in  restructured  or
ot  restructured  ICUs.
A  positive  safety  culture  was  statistically  signiﬁcantly
orrelated  with  a  low  score  for  burnout  and  a  strong  sense
f  coherence  (Table  3).  There  was  a  negative  correla-
ion  between  burnout  and  sense  of  coherence  (n  =  126,
ho  =  −0.577,  p  <  0.001).  There  were  no  statistically  signiﬁ-
ant  differences  in  burnout  and  sense  of  coherence  between
estructured  and  not  restructured  ICUs.  The  results  are  pre-
ented  in  Table  2.  All  the  correlations  between  the  safety
ulture,  burnout,  sense  of  coherence,  age,  gender,  length  of
ervice  in  the  unit,  working  hours  per  week  and  restructuring
ere  <0.7.
redictors  of  the  safety  culture
he  multiple  linear  regression  analyses  detected  a  statis-
ically  signiﬁcant  negative  association  between  the  three
ategories  of  the  safety  culture  and  burnout  and  restruc-
uring.  There  was  a  positive  association  between  the  safety
ulture  at  the  unit  level  and  hospital  level,  and  sense  of
oherence.  Table  4  gives  the  association  between  the  safety
ulture  and  the  predictors.iscussion
n  this  study,  a  positive  safety  culture  was  associated  with
bsence  of  burnout  and  high  ability  to  cope  with  stressful
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Table  2  Statistics  for  the  participant  characteristics  and  restructuring,  with  comparisons  and  correlation  with  safety  culture,  burnout  and  sense  of  coherence.
Participant characteristics Safety culture Burnout Sense of coherence
Outcome
n = 141
Unit level
n = 143
Hospital level
n = 143 n = 130 n = 138
Groups n = 143 (%) n, mean (SD) Statistics n, mean (SD) Statistics n, mean (SD) Statistics n, median (range) Statistics n, median (range) Statistics
Gender
Female 126 (90.6) 125, 3.34 (0.56)
p 0.701A
126, 3.79 (0.47)
p 0.457A
126, 3.44 (0.43)
p 0.743A
114, 49.5 (26—116)
p 0.187B
121, 73 (47—87)
p 0.767BMale 13 (9.4) 12, 3.40 (0.69) 13, 3.90 (0.45) 13, 3.49 (0.59) 12, 60.5 (31—141) 13, 74 (51—84)
Total  139 137 139 139 126 134
Age
≤30  years 2 (1.4) 2, 2.73 (0.44) 2, 3.49 (0.21) 2, 2.92 (0.04) 2, 81 (52—110) 2, 61 (52—70)
31—40  years 27 (19.4) 27, 3.13 (0.47) 27, 3.73 (0.38) 27, 3.39 (0.32) 26, 48.5 (29—100) 27, 74 (47—86)
41—50  years 52 (37.4) 51, 3.42 (0.52)
r 0.120C
p 0.161
52, 3.90 (0.50)
r −0.020C
p 0.812
52, 3.48 (0.49)
r 0.057C
p 0.507
49, 48 (26—141)
rho 0.019D
p 0.831
49, 74 (51—87)
rho −0.064D
p 0.465
51—60  years 46 (33.1) 45, 3.45 (0.61) 46, 3.78 (0.49) 46, 3.49 (0.46) 39, 53 (26—106) 44, 72 (54—86)
≥61  years 12 (8.6) 12, 3.16 (0.62) 12, 3.66 (0.45) 12, 3.34 (0.44) 10, 48 (38—92) 12, 71.5 (52—80)
Total  139 137 139 139 126 134
Length  of service in the unit
<1  years 4 (2.8) 4, 4.07 (0.50) 4, 3.96 (0.48) 4, 3.56 (0.16) 4, 44 (32—55) 4, 72.5 (72—89)
1—5  years 28 (19.7) 27, 3.15 (0.58) 28, 3.72 (0.51) 28, 3.37 (0.56) 26, 47 (27—110) 26, 71 (47—86)
6—10  years 23 (16.2) 23, 3.11 (0.57) 23, 3.78 (0.56) 23, 3.49 (0.50) 23, 53 (26—116) 22, 74.5 (52—87)
11—15  years 26 (18.3) 26, 3.44 (0.49)
r 0.143C
p 0.093
26, 3.80 (0.41)
r 0.056C
p 0.506
26, 3.25 (0.44)
r 0.112C
p 0.183
24, 45 (28—141)
rho 0.058D
p 0.516
26, 73.5 (51—85)
rho 0.099D
p 0.251
16—20  years 24 (16.9) 23, 3.31 (0.54) 24, 3.84 (0.51) 24, 3.50 (0.41) 21, 54 (35—93) 23, 77 (60—84)
≥21  years 37 (26.1) 37, 3.50 (0.56) 37, 3.83 (0.42) 37, 3.55 (0.33) 31, 53 (26—84) 36, 72 (52—86)
Total  142 140 142 142 129 137
Working  hours per week
<20 hours 4 (2.8) 2, 2.96 (0.88)
r 0.168C
p 0.048
4, 3.81 (0.59)
r  0.095C
p 0.259
4, 3.30 (0.52)
r 0.098C
p 0.247
3, 65 (48—75)
rho 0.051D
p 0.568
4, 72 (57—80)
rho 0.092D
p 0.284
20—37  hours 129 (90.8) 129, 3.33 (0.58) 129, 3.78 (0.47) 129, 3.44 (0.46) 118, 48 (26—141) 125, 73 (47—89)
>37  hours 9 (6.3) 9, 3.67 (0.45) 9, 4.02 (0.46) 9, 3.59 (0.28) 8, 56.5 (44—84) 8, 78 (56—84)
Total  142 140 142 142 129 137
Working  in a restructured unit
No 66 (46.2) 64, 3.52 (0.59)
p 0.001A
66, 3.99 (0.45)
p < 0.001A
66, 3.54 (0.49)
p 0.012A
59, 45 (28—106)
p 0.068B
65, 74 (52—89)
p 0.218BYes 77 (53.8) 77, 3.20 (0.52) 77, 3.64 (0.43) 77, 3.35 (0.40) 71, 54 (26—141) 73, 72 (47—87)
Total  143 141 143 143 130 138
For comparisons, an independent sample t-testA and exact-Mann—Whitney testB were used. For correlation, a Pearson’s product-moment correlation coefﬁcientC and Spearman’s rank
order correlationD were used.
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982=n
Registered nurses invited to participate 
571=n
Registered nurses in  
restructured units  
( Units A=50, B=65, C=60) 
 n = 114 
Registered nurses in  
not restructured units  
(Units D=26, E=17, F=43, G=28)
n = 95 
Did not respond 
( Units A=21, B=43, C=31) 
n = 48 
Did not respond 
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situations  in  life.  There  were  no  statistically  signiﬁcant  dif-
ferences  in  the  score  for  burnout  and  sense  of  coherence
between  the  restructured  and  not  restructured  ICUs,  but
there  was  a  trend  towards  a  higher  score  for  burnout  among
the  RNs  working  at  the  restructured  ICUs.
The  safety  culture  reﬂects  the  RNs’  perception  of  safety
issues  related  to  the  unit  they  work  in  (unit  level),  and  to
cooperating  units  and  to  the  hospital  management  (hospital
level).  In  accordance  with  a  previous  survey  of  the  safety
culture,  the  RNs  at  the  ICU  reported  a  more  positive  safety
culture  for  the  safety  dimensions  at  the  unit  level  than  at
the  hospital  level  (Ballangrud  et  al.,  2012).  As  we  have  pre-
sented  in  a  previous  paper,  the  safety  dimensions  regarding
teamwork  and  avoiding  punitive  responses  to  error,  which
are  both  within  the  unit  level,  received  the  highest  scores
(Viﬂadt  et  al.,  2016).  The  results  may  indicate  that  ICUs  are
units  with  well-functioning  teams,  where  the  team  members
respect  and  support  each  other,  and  where  the  RNs  are  not
personally  blamed  for  mistakes.  A  high  score  for  teamwork
2
l
i
t
Table  3  The  correlation  between  safety  culture,  and  burnout  an
Safety  culture
Outcome
(score  1—5)
Burnout  (score  1,  2,  3,  5,  6,  7)  n  =  129
r  =  −0.451
p  <  0.001
Sense of  coherence  (score  1—7)  n  =  136
r  =  0.393
p  <  0.001
The correlations were analysed with Pearson’s product-moment correlaarticipants  in  the  study.
ulture  has  been  conﬁrmed  in  other  studies  of  the  safety
ulture  in  ICUs  and  Neonatal  Intensive  Care  Units  (NICUs)
Ballangrud  et  al.,  2012;  Snijders  et  al.,  2009).  Further-
ore,  the  RNs  stated  a  low  reporting  of  mistakes  that  did
ot  harm  the  patient,  as  previously  shown  (Ballangrud  et  al.,
012).  The  result  may  imply  that  ICUs  can  miss  the  learning
otential  regarding  why  and  how  the  error  occurred.
he  safety  culture  and  burnout
n  this  study,  a  positive  safety  culture  was  associated  with
 low  score  for  burnout.  A  previous  survey  of  health  care
roviders  at  NICUs  found  an  association  between  a  high  score
or  burnout  and  a  poor  score  for  safety  culture  (Proﬁt  et  al.,
014).  Considering  that  burnout  may  lead  to  exhaustion  and
ack  of  commitment  to  the  job  (Maslach  et  al.,  2001),  it
s  not  unlikely  that  burnout  may  reduce  the  RNs’  attention
owards  triggering  factors  that  may  cause  an  event.  In  a  US
d  sense  of  coherence.
Unit  level
(score  1—5)
Hospital  level
(score  1—5)
n  =  130
r =  −0.482
p  <  0.001
n  =  130
r  =  −0.477
p  <  0.001
n  =  138
r =  0.486
p  <  0.001
n  =  138
r  =  0.513
p  <  0.001
tion coefﬁcient.
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Table  4  The  associations  between  the  safety  culture  and  the  predictors.
Predictors  Safety  culture
Outcome,  n  =  141  Unit  level,  n  =  143  Hospital  level,  n  =  143
B  95%  CI  p-Value  B  95%  CI  p-Value  B  95%  CI  p-Value
Burnout
(total  score  25—175)
−0.009  −0.014  to  −0.004  0.001  −0.006  −0.010  to  −0.002  0.004  −0.005  −0.009  to  −0.001  0.007
Sense of  coherence
(total  score  13—91)
0.009  −0.003  to  0.021  0.130  0.014  0.005  to  0.024  0.003  0.017  0.008  to  0.026  <0.001
Age
(≤30, 31—40,  41—50,  51—60,
≥61  years)
0.039  −0.072  to  0.151  0.487  −0.023  −0.109  to  0.063  0.602  0.038  −0.051  to  0.128  0.401
Gender
(female, male)
0.185  −0.109  to  0.479  0.218  0.185  −0.035  to  0.406  0.100  0.110  −0.117  to  0.337  0.340
Length of  service  in  unit
(<1,  1—5,  6—10,  11—15,  16—20,
≥21  years)
0.038  −0.030  to  0.105  0.276  0.027  −0.025  to  0.080  0.302  0.011  −0.043  to  0.065  0.690
Working hours  per  week
(<20,  20—37,  >37  hours)
0.291  −0.007  to  0.590  0.056  0.120  −0.092  to  0.333  0.267  0.115  −0.098  to  0.329  0.288
Working in  a  restructured  unit
(no,  yes)
−0.254  −0.422  to  −0.086  0.003  −0.288  −0.417  to  −0.159  <0.001  −0.130  −0.259  to  −0.001  0.049
Multiple linear regressions analyses were carried out with outcome, unit level and hospital level as dependent variables, and all predictors simultaneously as independent variables.
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CSafety  culture,  burnout  and  coping  in  ICUs  
hospital  survey  of  nurses,  burnout  was  associated  with  less
likelihood  of  reporting  near-miss  events  and  a  lower  percep-
tion  of  patient  safety  (Halbesleben  et  al.,  2008).  Otherwise,
the  results  from  this  study  can  also  indicate  that  a  low  safety
culture  may  lead  to  increased  burnout.
The  overall  score  for  burnout  in  this  study,  was  cat-
egorised  as  ‘‘fairly  satisﬁed’’,  which  means  a  sense  of
well-being  and  enthusiasm  for  work  (Matthiesen,  2000).
Despite  the  ‘‘fairly  satisﬁed’’  score,  11.5%  of  the  partic-
ipants  were  at  the  risk  of  burnout  and  5.4%  were  ‘‘mild
burnout’’,  which  is  not  negligible,  knowing  that  burnout
develops  over  time  (Maslach  et  al.,  2001).  A  systematic
review  reported  a  large  variation  of  burnout  among  health
care  professionals  at  ICUs  (van  Mol  et  al.,  2015).
Managing  stress  can  be  essential  for  the  patient  safety,
considering  that  burnout  has  been  linked  to  patient  safety
in  hospital  units  and  ICUs  (Cimiotti  et  al.,  2012;  Welp  et  al.,
2014),  but  also  because  burnout  may  be  a  concern  for  the
individuals,  units  and  the  organisations  (Bakker  et  al.,  2005).
However,  in  a  French  prospective,  observational,  multicen-
tre  study  in  ICUs  there  was  no  association  between  burnout
and  medical  errors  (Garrouste-Orgeas  et  al.,  2015).
The  safety  culture  and  sense  of  coherence
A  positive  safety  culture  (unit  and  hospital  level)  was  associ-
ated  with  a  strong  sense  of  coherence.  Our  result  may  imply
that  RNs,  who  experience  stressful  situations  meaningfully,
can  mediate  a  positive  perception  of  the  safety  culture  in
the  ICUs.  Likewise,  nursing  practice  of  high  quality  will  prob-
ably  be  experienced  as  meaningful  for  the  individual  RN.  We
were  unable  to  ﬁnd  other  studies  that  have  investigated  the
association  between  the  safety  culture  and  sense  of  coher-
ence.
The  RNs  stated  a  strong  sense  of  coherence,  which  was
slightly  stronger  than  reported  in  a  previous  study  among
nurses  in  a  reorganised  cancer  unit  (Nordang  et  al.,  2010).
Antonovsky  describes  that  people  with  an  artiﬁcially  strong
sense  of  coherence,  and  who  experience  comprehensibility
for  most  situations,  might  be  affected  by  the  boredom  and
‘‘undermine  the  feeling  of  meaningfulness’’  (Antonovsky,
1987b).  The  RNs’  positive  perception  of  coping  with  stress-
ful  situations  meaningfully  can  be  explained  by  the  choice
of  career  in  intensive  care,  which  may  indicate  that  they
ﬁnd  their  work  challenging  and  meaningful.
The  safety  culture  and  burnout,  sense  of
coherence  and  restructuring
The  restructuring  was  negatively  associated  with  the  safety
culture.  We  have  previously  reported  that  restructuring  has
an  unfavourable  effect  on  the  safety  culture  (Viﬂadt  et  al.,
2016).  In  this  study,  there  were  no  statistically  signiﬁcant
differences  in  burnout  and  sense  of  coherence  between  the
restructured  and  not  restructured  ICUs.  However,  the  results
indicate  a  trend  towards  a  higher  score  for  burnout  among
RNs  working  in  restructured  ICUs.  It  should  be  taken  into
account  that  the  survey  was  carried  out  1—4  years  after
the  restructuring.  A  qualitative  study  described  that  RNs
working  in  ICUs  where  restructuring  took  place  perceived
T
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 more  stressful  work  situation  than  those  who  worked  in
ot  restructured  units  (Berland  and  Natvig,  2006).
Consistent  with  Antonovsky’s  theory  and  other  studies,
he  result  may  indicate  that  a  strong  sense  of  coherence
akes  the  RNs  more  resistant  to  stress  and  thus  serve  as  a
rotection  against  burnout  (Nordang  et  al.,  2010;  Tselebis
t  al.,  2001),  which  might  be  beneﬁcial  for  the  safety  cul-
ure.
trengths  and  limitations
n  this  cross-sectional  study,  a  positive  safety  culture  was
tatistically  signiﬁcantly  associated  with  a strong  sense  of
oherence.  As  far  as  we  know,  the  association  between
afety  culture  measured  with  HSOPSC  and  sense  of  coher-
nce  has  not  been  published  earlier.  However,  this  study  is
ased  on  a  small  sample  size  with  a  49.5%  response  rate,
hich  may  reduce  the  representativeness  of  the  study  pop-
lation.  The  association  between  safety  culture  and  sense
f  coherence  needs  further  investigation  to  strengthen  the
vidence.
Our  results  measured  with  the  Bergen  Burnout  Indicator
ave  been  compared  with  results  from  other  studies  in  which
he  questionnaire  Maslach  Burnout  Inventory  was  used.
his  may  cause  inaccuracy  in  the  comparisons,  although,
s  described  in  the  methods  section,  the  Bergen  Burnout
ndicator  has  shown  ‘‘satisfactory  correlation  with  other
uestionnaires  measuring  burnout’’.
In  this  study,  we  used  the  sense  of  coherence  scale
3-items.  A  validation  of  the  Norwegian  version  of  the  ques-
ionnaire  is,  as  far  we  know,  not  available.  For  this  reason,
e  refer  to  a review  of  the  validity  and  reliability  shown  in
ther  studies  (Eriksson  and  Lindstrom,  2005).
A  limitation  of  this  study  was  the  lack  of  information
bout  turnover  of  the  employees,  staff-to-patient  ratios,
atient  types,  admission  rates  and  inadequate  information
bout  classiﬁcation  and  number  of  the  ICU  beds,  and  these
ariables  have  not  been  included  as  covariates  in  the  analy-
es.  For  understanding  of  the  safety  culture,  burnout  and
ense  of  coherence,  inclusion  of  such  information  would
ave  been  even  better.
mplication  for  practice
n  an  effort  to  maintain  a  positive  safety  culture,  the  man-
gement  should  be  aware  of  possible  stressors  in  the  daily
ork.  Improved  teamwork  skills  and  working  in  an  envi-
onment  without  personnel  sanctions  when  errors  occur
ight  contribute  to  reduced  stress  and  decrease  the  risk
f  burnout.  Sense  of  coherence  is  inﬂuenced  by  internal
nd  external  factors  in  the  early  stage  of  life,  and  may  be
ifﬁcult  to  inﬂuence.  However,  support  and  feedback  with
egards  to  coping  with  stress  and  demanding  work  situations
ill  probably  be  perceived  as  constructive  and  stimulating
or  the  individual  nurse,  and  for  the  safety  culture.
onclusionhis  study  demonstrated  an  association  between  a  positive
afety  culture  and  absence  of  burnout  and  high  ability
o  cope  with  stressful  situations  in  life.  There  were  no
3d
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ifferences  in  the  degree  of  burnout  and  the  ability  to
ope  with  stressful  situations  in  restructured  and  not
estructured  ICUs.
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